Porcine reproductive and respiratory syndrome virus and bacterial endotoxin act in synergy to amplify the inflammatory response of infected macrophages.
In 2006 China experienced outbreaks of a severe form of porcine reproductive and respiratory syndrome (PRRS) characterized by high fever, morbidity and mortality in swine irrespective of age. It is thought that secondary bacterial infections may contribute to the generation of this severe form of the disease. To determine the mechanisms by which a highly pathogenic PRRSV strain causes high fever we used an in vitro model to investigate the production of the pro-inflammatory cytokines IL-1β and TNF-α by macrophages in response to inoculation with PRRSV with or without LPS. Firstly we demonstrated, through an animal inoculation trial, that the isolate HN07-1 was a highly pathogenic strain and sequencing showed that the virus had the same genomic characteristics as previously described isolates. Porcine alveolar macrophage (PAM) cultures infected with PRRSV strains showed increased cytokine secretion and this was greater in the more virulent strain. Addition of LPS further increased cytokine secretion and again the effect was greater with the more virulent strain. Incubation of PAMs with PRRSV strain HN07-1 resulted in a significant increase in surface CD14 expression. This may explain the synergistic action between PRRSV and LPS in the induction of inflammatory cytokine secretion seen in the PAMs and so offer an explanation for the high fever that is characteristic of infections by the highly pathogenic PRRSV.